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Custom specifications

axasno...CCC 4.

~~

Radiation entrance window: ée_ry;lliy? AP3.3
Snout length: 5/(1 mm | w
Detector area: 5 mm> /10 mm*
Detector type: SD L\ ] C; o ( ({ f YQ C’
Serial number: -1 0. C /) : g/ Lf .\c. .....
Guaranteed energy resolution: ... A H(; et ? §~ V
Shaping amplifier: @"/ no

—~
Shaping time: 150 ns / 250 ns / 500 ns Q;_Ls/
External power supply: Qe/;/ no
Vacuum tightness: yes @
Upper energy limit: 10 keV /@)30 keV
Other special features: it iiieeieeeeeees

---------------------------------
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In case of questions or warranty please contact:
KETEK GmbH
Gustav-Heinemann-Ring 125
D-81739 Munich

Mail: support@ketek.net
Tel.: ++49 89 67346770
Fax.: ++49 89 67346777




Caution

- This document contains data valid only for the AXAS system you purchased it with.
Please do not use it as a reference to operate any other devices you purchased earlier
or later on from our company.

- Do not drop or cause mechanical shock to the AXAS, especially if you purchased a
system with an open detector module.

- Avoid any kind of high forces and/or torques during mounting of the AXAS,
especially if you purchased a system with an open detector module.

- Do not operate the AXAS at a temperature (measured at the steel electronics case)
above 35 °C. Apply additional cooling to the steel case if necessary (contact to heat
sink, gills, PC air cooler etc.). The performance of the system will noticeably worsen
above this temperature.

- Do never change the settings of the sealed potentiometers inside the electronics case.
Every system is adjusted carefully before delivery. We will not take any warranty for
systems damaged by manipulation of these potentiometers or adjust the system a
second time for free, if you did not contact us first.

- Do not touch or apply any mechanical force or shock to the radiation entrance window
(Beryllium or Ap3.3) integrated at the front end of the AXAS. The integrity of each
window is checked carefully before delivery and no warranty will be taken if it is
damaged by the customer. Moreover breaking the window during operation of the
system will most probably destroy the whole detector.

- Take care to connect the output contacts and the test input properly as it is described in
this manual later on.

- Take care to follow the instructions regarding the power input to the system given in
this manual. Otherwise the system may be destroyed. KETEK recommends a power
supply described in this manual later on.

- Do never operate a windowless detector in a moist ambient (air is a moist ambient). It
will most probably be destroyed due to the formation of water/ice on the detector
surface.

- Do not touch or apply mechanical force or shock to the detector chip or mounting
components if you purchased a windowless detector system. These parts are very
fragile and are easily damaged.

- It is recommended to store a windowless detector under dry nitrogen atmosphere to
avoid moisture and contaminations.

- Do not expose the detector to a high particle flux (such as ions or electrons). Damages
done by incident particles will not be covered under warranty.

- Concerning radiation damage done by photons a maximal dose is guaranteed for each
detector. In case of malfunction it is due to the customer to bring evidence that this
dose has not been applied.

KETEK

* The picture on the title page shows the AXAS detector system (left) and the optional power
supply (right) recommended by KETEK.



Operating instructions

The AXAS-detector system should be kind of plug and play. That means you should not have
to change anything on the system itself. If this though is necessary contact us first in any case!
After you unpacked the different components please connect them to each other and the
components you supply by yourself regarding to the connection diagram inside this manual.

Packing list:
You should have received the following components:
- AXAS detector system, including detector, preamplifier, shaping amplifier
(removed on customers demand), temperature control and internal power
supply
- External + 12 V power supply if purchased.
- Additional shaping time boards if purchased.
- This manual. (Invoice will be sent with separate mail!)

Dimensions and SUB-D connector:

A technical drawing inside this manual gives the dimensions of the AXAS system, the pin
definition of the integrated male SUB-D9 connector, and the definitions of the other input and
output connectors in detail. Please never connect any pin, input or output in a different way or
you may destroy the detector. Please note that the drawing corresponds to an AXAS system
with a 100 mm snout. So this dimension may vary if you purchased a system with a different
snout length.

Shaped output / radiation entrance window:

The BNC / Shaper OUT output provides an amplified, shaped signal (see example inside this
manual / typical rise and fall time curves are attached too) within a voltage range from 0 to
the value you specified (maximal 10 V, input impedance 1 mega ohm). It can be used as input
signal to a standard ADC. The detector is calibrated in a way that the mentioned voltage
spread covers a spread of x-ray energies from 0 to the upper energy limit you specified. The
theoretical lower limit of the detector is about 200 eV but due to the entrance window you
purchased the practical lower limit may be higher (e.g. for Beryllium about 1 keV). For more
detailed information on the transmission of your entrance window please have a look at the
attached transmission curves.

Pre-amplified output / test pulse input:

If you did not purchase our shaper the BNC / Shaper OUT does not provide any signal. In any
case a pre-amplified signal is provided by BNC / Preamp. OUT. BNC / Test Input allows the
user to connect a pulse generator to the system and test the output by applying different test
pulses.

Pile-up rejection:

The pins 3 and 5 of the SUB-D9 connector each provide a TTL signal as input for an ADC
with integrated pile-up rejection (not_PUR is inverted with respect to PUR / see attached
oscilloscope screen shot).
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Ambient temperature:

Please note that the detector performance depends on the ambient temperature you provide.
The metal housing of the AXAS system acts as a heat sink for the cooling mechanism of the
detector. The housing should not have a temperature above 35 °C during operation. Anyway it
is optimal if the housing stays at room temperature or somewhat below. So if possible attach
an additional heat sink or apply active cooling to the housing.

Detector temperature:

You can monitor the current temperature of the SDD detector integrated into your AXAS
system by reading the voltage given at the two temperature monitor output connectors (see
technical drawing). This voltage is calibrated to deliver 3.00 V at 300 K and will in-/decrease
0.01 VperK (e.g. 273 K=2.73 Vor 312K =3.12 V).

Resolution (at high count rates) / shaping time:

Each detector has been tested carefully at the KETEK laboratory at Munich/Germany to
redeem the guaranteed specifications. The guaranteed energy resolution was checked with
reference to a measurement using the Mn K, line of a Fe55 x-ray source and a shaping time of
1 ps. Please note that the best resolution you will observe depends on the shaping time and the
count rate you use. For more detail have a look at the attached diagram giving the resolution
of an example AXAS system in dependence of count rate and shaping time.

Peak shift at high count rates:

For high count rates a peak shift in the recorded spectra may occur depending on the applied
count rate. The attached “AXAS — Peak Shift” diagram gives an example of this peak shift.
Please note that the example we attached represents a kind of worst case scenario. The actual
peak shift is different for every detector and should not exceed the given example by much.

Windowless detector:
If you purchased a windowless detector never operate it during venting or at any moist
atmosphere (air is a moist atmosphere) or it will most probably be destroyed.

Check the connection diagram:

If your system does not operate properly, please check all the connections referring to the
connection diagram. If everything is connected the right way, please contact us before you
open the AXAS and change any internal settings. YOU MAY DESTROY THE
DETECTOR!!!

KETEK



wieIsAs Sy XY eyl ul pereibeiul saiijwe Buideys s)a1ey asn 0] pepuswiwiodal st 1,

Aiddns Jas|nd

A 1aMmod 1S9
ﬁ
Jouduy
Buideys ,,,,,,,,,,,,,,, .
dNd 10 5Nd
_ - _.I..E® ....;...& OE =
== =S o) O
SEIEETINIOT ©.0.0-

SHN €22 euayg B
oav

£-vdS WODised B
YOWN

8do092s0|j|19sO

welbeip uoijosuuon



0008

(A®) ABiou3
0009 000¥ 000¢

et

IIIHZ%

|IIIIII| I |II|II|I I ‘IIIIIII T

T _ I T T _ T I T _ T T T

1 _ | 1 | _ | I | ~ 1 | |

|I|l||ll | IHIIIII | |II||I|I | IHIlIII | |Hlll|l |

WHMA A8 L = (M UN)©  824n0S uoljelpel GGe4 € JO wnJoads ajdwex3

10

o't

00t

0°001

0°000}

0°000014

SjuNo0D



snl GZ°0
sigQom
sie

0000001

00000}

[sdo] e1enunoo
0000}

0001

ool

o B

WHM4 - SVYXV

4%

091

081

[A8] WHMA

0cce

ove

09¢



[sdo] e1es3unoo

0000001 00000i 00001 0001 001
.
.
s gz0 ‘m
sigo®n
sii e ¢
4
]

HIYS Yedd - SYXV

oL

0c

oe

ov

0S

09

0L

08

06

0oL

[A®] Hiys xead anpeje.



3

Double pulse and PUR TTL pulse
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This screen shot shows a typical double (pile up) pulse (upper curve) and the subsequent TTL
pulse produced by the AXAS system (lower curve) as input to an optional pile up rejection
feature of your ADC. Please note, that the original output is inverted with respect to this
picture.



Amplified, shaped output of the AXAS system

O s500mv

e 22 Apr 2002
1.50000us 14:46:02

This oscilloscope screen shot shows a typical shaped and amplified output signal of the
AXAS system (BNC / Shaper OUT). A Fe*® x-ray source was used for irradiation of the
detector. The Mn K, and Kp lines are clearly separated. Please note that the amplitude of the
signal depends on the adjusted gain voltage range and the x-ray energy.
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Rise time of the pre-amplified signal
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This picture shows the typlcal rise time (139.1 ns in this case) of a pre-amplified signal (BNC
/ Preamp. OUT). Again a Fe*® x-ray source was used to irradiate the detector. Please note that
the amplitude and the total rise time of the signal depend on the x-ray energy and that the
original output is inverted with respect to this picture.



Fall time of the pre-amplified signal
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This picture shows the typlcal fall time (98.44 ps in this case) of a pre-amplified signal (BNC
/ Preamp. OUT). Again a Fe>® x-ray source was used to irradiate the detector. Please note that
the amplitude and the total fall time of the signal depend on the x-ray energy and that the
original output is inverted with respect to this picture.
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AXAS

Setup and Operation

Each unit of drift detector and AXAS board is shipped with supply voltages adjusted for
optimum energy resolution. it is not recommended to change any of the voltage set-
tings.

In case the correct voltage settings have been lost or a detector shall be used together
with a differently adjusted electronics board adjust the potentiometers as showed in the
picture below. Every short circuit which can arise during this operation may destroy the
silicon drift detector.

Fine
P/Z adj. Gain

preamplifier A :
board * shaping amplifier

«  board

-
e
—
=
==
s

~~~~~~~

supply unit

test points potentiometers for biasing voltages

KETEK
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Backside Connectors

BNC / Test Input
BNC / Shaper OUT
BNC / Preamp. OUT

Power Indicators

SUB DY (male)
1 2 3 4 s 6

GHD GND PUH +12W PUR ME

KETEK

NC MC

Creative Detector Solutions

Temp. Monitor



Changing the shaping time constant on AXAS system

CAUTION
The AXAS PCBs contain static-sensitive components. Handle the boards at a
static-free work area.

e disconnect electrical connections
e open the case
e remove shaper unit as shown in figure

e change left and right PCB
e the shaping time constant is written on the solder side of the PCBs

PCBs to change

¢ reinsert the shaping module

KETEK

Creative Detector Solutions



Detector Voltage and Other Trimming

The 6 trimmers behind the test points (the PCB detector connector) adjust the same first 6
voltages that are listed in the test point table below. Rotating the trimmer screws clockwise
increases all the voltages. The Back voltage is derived from the Ring 18 voltage so the
R18 voltage has to be trimmed first, provided that the Back voltage is initially decreased.
After trimming the R18 voltage, the back voltage is increased to the desired value.

test points:

1 2 3 4 5 6 7 8 9 10 1M [ 12| 13 | 14

R18 | Back | Reset | TDGR | R1 | IGR | TD-n | TD-p | +12V | GND | GND | P+ | -9V | FFD

As comparatively high ohm resistors are used in the detector voltages filter networks, it is
a good idea to use a voltmeter of higher than 10Mohm input impedance. Standard DMM
can be used if a 1:100 voltage divider is realized by connecting of a 1Gohm 1% resistor
serially to the active DMM terminal. This is most convenient to do at the DMM side. Doing
s0, the voltages can be measured without errors due to the DMM input impedance.

Rotating the temperature control set trimmer clockwise cools the detector. The system is
delivered with maximum cooling. The relation between the voltage of the temperature
monitor output on the back side and the temperature is 10mVper degree K. For instance
300K (27degrees C) are read as 3.000V. An offset of this temperature monitor can be ad-
justed with the “temp. monitor calibration” trimmer.

Fine gain control trimmer clockwise rotation increases the gain of the shaping amplifier.
However, it should be kept in mind that the Coarse Gain (fixed) is about 0.25 V/keV (0.5,
0.33 or 0.17 V/keV). With a maximum output voltage of 5 V the shaper gives signal for up
to 20 keV (10, 15 or 30 keV).

The trimmer on the preamplifier board can be used for fine P/Z adjustment.

KETEK
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